Molecular determinants of steroid inhibition for the mouse constitutive androstane receptor.
The constitutive androstane receptor (CAR) regulates drug and steroid metabolism through binding to cytochrome P450 2B, 2C, and 3A gene enhancers. Uniquely among nuclear receptors, mouse CAR (mCAR) can be suppressed by androstenol and activated by structurally diverse drugs, pesticides, and environmental pollutants. To gain insight into presently ill-defined structural requirements of mCAR ligands, we employed a mCAR inhibition assay in mammalian HEK293 cells to create a QSAR model that could well predict the inhibition by three unknown steroids. Two novel mCAR inhibitors were thus identified. Yeast two-hybrid assays indicated that steroids inhibit mCAR primarily by promoting association of mCAR with the corepressor NCoR, with only minor contribution from other mechanisms. Analysis of chimeric and mutant mCAR constructs suggested that androstenol sensitivity is controlled by residues between amino acids 201-263 (helices 5-7) and it does not depend on the residue 350 within helix 12, as previously suggested.